Treatment with protein kinase C activator is effective for improvement of male pronucleus formation and further embryonic development of sperm-injected oocytes in pigs.
To assist the process of oocyte activation, which is essential for promotion of fertilization events, i.e., resumption of meiosis, extrusion of the second polar body and formation of the pronucleus (PN), artificial stimuli such as an electrical pulse have been applied to porcine oocytes after injection of sperm. However, the efficiency of fertilization and embryonic development remains low. It is well known that in vertebrates, inactivation of mitogen-activated protein (MAP) kinase is required for oocyte activation. We have hypothesized that even after electrical stimulation of sperm-injected oocytes, MAP kinase may not be inactivated. As it has been reported that MAP kinase activity is regulated by protein kinase C, we examined the effectiveness of phorbol 12-myristate 13-acetate (PMA), a protein kinase C activator, for improvement of fertilization and embryonic development of sperm-injected porcine oocytes. First, we examined the concentrations (0, 0.01, 0.1, 1, and 10 μM) and durations (0, 1, 3, 5 hours) of PMA treatment that were efficient for the extrusion of two polar bodies and formation of two PNs (2PB+2PN) and embryonic development. When the sperm-injected oocytes were treated with 0.01-μM PMA for 3 hours after electrical stimulation, the rates of 2PB+2PN and embryonic development were higher than those in the other treatment groups. We then examined the effect of PMA treatment (0.01 μM, 3 hours) on MAP kinase activity. Unexpectedly, after electrical stimulation, the activity remained low until PN formation, irrespective of whether or not the oocytes had been treated with PMA. On the other hand, transformation of the injected sperm nucleus into the male PN was accelerated after the PMA treatment. Our present results suggest that the low efficiency of fertilization and embryonic development in sperm-injected oocytes is not due to high activity of MAP kinase but due to poor transformation of the injected sperm nucleus into the male PN. Furthermore, a combination of electrical stimulation and PMA is a fairly effective artificial protocol for promoting 2PB+2PN and embryonic development in sperm-injected porcine oocytes.